Using Italian firm-level data for the period [2000][2001][2002][2003][2004][2005][2006], this paper investigates the role of the quality of imported inputs and exported output in determining the heterogeneous response of exporters' prices to real exchange rate fluctuations. The analysis confirms previous findings that the imports of intermediate inputs and the quality of the exported output increase an exporter's ability to reduce the exchange rate passthrough into the prices perceived by foreign consumers. Our novel finding is that the 'intermediate imports channel' has a weaker negative impact on the exchange rate pass-through into the price of higher quality exported varieties. The paper shows that this finding is consistent with the predictions of a model where both the suppliers of high quality intermediate inputs and the exporters of high quality final goods follow pricing strategies that offset exchange rate variations.
Introduction
A major puzzle in international macroeconomics is why the prices of imported goods do not fully reflect exchange rate movements. Indeed, abundant empirical evidence shows that the exchange rate elasticity of import prices is rather low. One of the possible explanations for the incomplete exchange rate pass-through (ERPT) is that exporters adopt pricing-to-market strategies, namely they adjust export prices to limit the transmission of exchange rate variations into consumer import prices (Knetter, 1993; Atkeson and Burstein, 2008) . While investigation on this topic has originally been conducted on aggregate data, the recent availability of disaggregated information has revealed heterogenous pricing to market strategies across exporters depending on their productivity, market share, use of imported inputs and output quality. A recent paper by Amiti et al. (2014) shows that the adoption of imported intermediate inputs favors an exporter's ability to insulate the consumer import price of its exported varieties from exchange rate (ER) variations. This 'intermediate imports channel' arises because changes in the ER affect with opposite sign the import price of the imported intermediate goods and the import price of the exported final goods.
4 An appreciation of the currency reduces the import prices of the imported intermediate inputs, it lowers the marginal cost of production of an exporter, and it allows it to reduce the export price of its products to offset the effect of the appreciation on the consumer import prices. As a result, exporters that employ more intensively imported intermediates may achieve lower exchange rate pass-through into their export prices. In the model of Amiti et al. (2014) the 'intermediate imports channel' depends on the assumption that inputs are obtained from perfectly competitive markets, where foreign suppliers do not have pricing power and they cannot adjust prices in response to ER variations.
The first contribution of our paper is to investigate the 'intermediate imports channel' within a more general theoretical setting, where foreign suppliers of intermediate inputs have pricing power, and they can mirror the behavior of final good exporters by adjusting their export prices in response to exchange rate variations. In our model, the quality of intermediate and final goods respectively determine the ability of input suppliers and final good exporters to adjust their export prices in response to ER variations. This feature of the model is consistent with previous studies showing that high quality goods are characterized by lower ERPT (Basile et al., 2012; Chen and Juvenal, 2013) . The novel prediction of our model is that the 'intermediate imports channel ' has 3 See Burstein and Gopinath (2013) for a recent survey of the literature. 4 Throughout the paper we distinguish between the import price of an imported intermediate good (or exporter import price) and the import price of an exported final good (or consumer import price). The former is the price paid by an exporter for an imported intermediate input, the latter is the price paid by a consumer for the final good. These prices are expressed and paid in the currency of the importer. Similarly, for exports we distinguish between the export price of the final good producer and the export price of the intermediate input supplier. These prices are expressed and set in the currency of the exporter. a weaker effect on the export price of high quality final goods, as these goods require high quality intermediate inputs provided by foreign suppliers with a greater ability to adjust their export prices.
We test the predictions of the model on a rich dataset of Italian firms reporting export and import transactions for the period 2000 to 2006. Our analysis confirms the relevance of the 'intermediate imports channel', but consistently with the model it suggests that this channel is weaker in reducing the ERPT into the consumer import price when the quality of the final goods is higher. Differences across varieties with heterogeneous quality are statistically and economically significant. According to our estimates, an exporter can reduce by 6% the ERPT into the export price of a good with 'average' quality by increasing by 50% its share of imported intermediate inputs over variable costs. However, a similar increase in the share of imported intermediates reduces the ERPT only by 2% for firms whose quality is one standard deviation above the average. This result is robust to the inclusion of different firm level characteristics and it holds across different sub-samples. The role of suppliers' pricing strategies in determining this result is supported by further analyses on the ER sensitivity of the import price paid by exporters for their imported intermediates. Indeed, we find that the ERPT on import prices of imported intermediates is lower for high-quality inputs.
A second contribution of our paper is to overcome some of the main limitations of previous works on ERPT and export quality. Because the quality of exported goods is generally unobserved in trade datasets, Chen and Juvenal (2013) restrict their investigation to the exports of Argentinian wine for which they can construct indicators of quality based on the rating of wine guides. Basile et al. (2012) resort to survey data to identify Italian exporters competing in foreign market through quality. In this paper we obtain a firm-product-destination level measure of revealed export quality from the estimation of a discrete choice model of consumer demand (Berry, 1994; Khandelwal, 2010) . This estimator allows us to extend our investigation to a large number of exported products and to avoid comparability issues and measurement errors arising from the use of survey data. Our analysis on export quality and ERPT extends to a much larger set of products than the one covered by previous studies, hence producing more robust evidence supporting the hypothesis that export quality is an important determinant of ERPT heterogeneity across firms and products.
Our paper relates to three strands of the international trade literature. First, it relates to the well-established research program on imperfect ERPT and pricing-tomarket (PTM) reviewed in Goldberg and Knetter (1997) . Imperfect competition and market segmentation -through which we explain suppliers' price adjustment -play a special role in this literature (e.g., Krugman, 1986) . While early empirical work documents imperfect ERPT by estimating the sensitivity of aggregate import/export price indices to exchange rate variations, more recent contributions have moved toward detailed price series at the level of very disaggregated product categories and provided more robust evidence of the substantial stickiness of consumer prices to exchange rate variations (Gopinath and Rigobon, 2008; Gopinath et al., 2010) .
Second, our paper relates to a very recent literature on exporters' heterogeneity and ERPT. The seminal article by Berman et al. (2012) shows that more productive exporters are more capable to reduce the ERPT into the consumer import price. Chatterjee et al. (2013) study the effect of exchange rate shocks on the export behavior of multi-product firms, while Caselli et al. (2014) investigate markups adjustments across products in response to real exchange fluctuations. The quality of exported varieties has been investigated as an additional determinant of ERPT heterogeneity. Auer and Chaney (2009) explain lower exchange rate sensitivity of higher quality goods with a model featuring assortative matching between imported goods and consumers with heterogenous preference for quality. They test their predictions by estimating the exchange rate sensitivity of the price of US imports across goods with different quality. In the model of Basile et al. (2012) high quality goods are characterized by lower elasticity of substitution and higher markups allowing exporters to offset exchange rate variations more actively. A similar explanation is offered by Chen and Juvenal (2013) , but in their model markups are higher for high quality exports because of the presence of distribution costs increasing in quality. While the first of these three works fails to produce empirical evidence in line with the prediction that ERPT is lower for higher quality goods, the other two confirm this hypothesis. Third, we contribute to the literature investigating the effect of imported inputs on firm performance and exports (Bas and Strauss-Kahn, 2014; Kasahara and Lapham, 2013; Navas et al., 2013) by investigating a specific channel through which the price set by the suppliers of intermediate inputs affects the export behavior of final good producers.
The rest of the paper is structured as follows. Section 2 introduces the theoretical framework and spells out the propositions that motivate our empirical investigation. Section 3 describes the dataset and the construction of the variables that will be used in regressions. Section 4 outlines the empirical models and describes the results. Section 5 concludes.
Theoretical framework
We develop a simple model in which both final good producers and intermediate input suppliers adjust their prices in response to exchange rate variations. Our model adopts a functional form similar to the one used in Kugler and Verhoogen (2012) to relate output quality to the quality of intermediate inputs and to the heterogeneous capabilities of final good producers. We depart from the original setting of Kugler and Verhoogen (2012) by relaxing the assumption of perfect competition in the intermediate input market, allowing for independent pricing policies among the suppliers of these inputs. In the spirit of Corsetti and Dedola (2005) , we introduce local distribution costs that enter into the import price of the exported final goods. In addition, we include local adoption costs that enter into the import price of imported intermediate inputs. Both type of costs are increasing in the quality of the traded goods as in Chen and Juvenal (2013) . Because the endogenous choice of imported intermediate inputs and its relationship with ERPT has been already investigated in Amiti et al. (2014) , we simplify our setup by assuming that final good producers import all their intermediate inputs. This simplification focuses our attention on the heterogeneous price adjustment of intermediate suppliers as a determinant of heterogeneous ERPT among the exporters of final goods.
set by the supplier and expressed in the buyer's currency p j A , and of an adoption costs f (q j ) = ηq j that are increasing linearly in input quality and that are expressed in the buyer's currency. Equation (3) shows that the optimal quantity of each input employed by the final good producer is increasing in its quality, and that m * j increases faster in quality for higher values of λ because ∂m j ∂q j ∂λ > 0.
Proposition 1: A firm with higher capability λ generates an output of greater quality and it employs greater quantities of higher quality inputs than a firm with lower capability.
This result is consistent with recent theoretical and empirical works showing that the production of high quality output requires high quality inputs (Kugler and Verhoogen, 2012; Hallak and Sivadasan, 2009 ).
The optimal export price of an intermediate input
Monopolistic competition in the intermediate sector and the presence of adoption costs makes it optimal for input suppliers to adjust prices in response to exchange rate variations vis-a-vis the currency of the final good producers. In this section we show that under the assumption that the adoption costs are expressed in the currency of the final good producer and that they are increasing in input quality, the optimal price of the supplier offsets exchange rate variations. The price that optimizes a supplier's profit function is given by
Equation (6) suggests that a supplier sets the optimal price of input j by fixing the markup over its own marginal cost of production M C(q j ) and over the adoption cost paid by the final good producer divided by the parameter ζ and multiplied for the exchange rate A . Because a depreciation of the supplier's currency vis-a-vis the currency of the final good producer (i.e., a positive variation of A ) increases the adoption costs expressed in the supplier's currency, the optimal input price p * j increases. This happens because in equation (5), when the currency of the final good producer appreciates, adaptation costs constitute a higher fraction of the import price of the imported intermediate inputs (p c j ). In turn, this implies that the supplier of the intermediate input adjusts its markup upward because it perceives lower elasticity of demand to the export price. The exchange rate elasticity of a supplier's optimal export price is
The greater is the weight of the adoption costs over the export price and the greater is the elasticity of the supplier's export price p * j to exchange rate variations. Hence, the elasticity in (7) is higher for higher quality intermediate inputs q j that are characterized by higher local adoption costs. The exchange rate elasticity of the import price of the imported intermediate good is
the first term on the right-hand side is the negative 'exchange rate effect' that captures the reduction of the import price consequent to an appreciation of the currency of the importer. The second term instead is positive and it represents the supplier's 'export price adjustment effect' that offsets the 'exchange rate effect'. Because the second term increases in quality, we expect the p c j of higher quality inputs to decrease less rapidly after an appreciation of the final good producer's currency.
Proposition 2: The price paid by the final good producer for importing a higher quality input decreases less rapidly than the price for a low quality one after an appreciation of the importer's currency vis-a-vis the currency of the supplier.
ERPT into the import price of the final good
We have shown that exporters of higher quality final goods are also importers of higher quality inputs, and that the import prices of these inputs decrease less rapidly as a consequence of an appreciation of the currency of the final good exporter. We now investigate the implications of these two predictions for the 'intermediates imports channel', defined as the exchange rate elasticity of the final good producer's marginal cost. The marginal cost of producing a final good with quality Q i is
and its elasticity is
where
is the contribution of input j to marginal cost M and j∈I s j dj = 1. The integral in equation (10) is a weighted average of the import price elasticities of all the imported intermediate inputs employed to produce one unit of the final good. Because producers of higher quality final goods use more intensively higher quality inputs, and because the exchange rate elasticity of the prices of higher quality inputs is relatively less negative, producers of higher quality final goods perceive a less negative exchange rate elasticity of marginal cost. This effect is expressed by the following proposition:
Proposition 3: The 'intermediate imports channel' is weaker for the exporters of higher quality varieties.
We now investigate the direct effect of output quality on the pricing strategy of the final good producer in response to ER variations. The consumers of the final good optimize the following CES utility function featuring love for quality
where Ω is a continuum of differentiated varieties i, and φ > 1 determines imperfect substitution across varieties. We assume that quality increases the wedge between the export price set by the exporter of the final good and the import price paid by consumers. As shown before, for intermediate inputs this assumption relates to greater local adoption costs to employ higher quality inputs. For final goods, we assume as in Chen and Juvenal (2013) that higher quality goods have higher distribution costs. Hence the consumer import price for the final good i in the destination country is
where B is the exchange rate between the consumer's currency and the exporter's currency. The optimal export price set by the final good producer, and expressed in its own currency, is
Hence, an exporter of an higher quality variety reacts to an appreciation of its currency by setting a lower optimal export price. The rationale behind this adjustment is that an exporter of a higher quality final goods has greater scope for lowering its markup to offset the positive impact of the appreciation on the import price of its exported good.
Notice that in the case = A = B (i.e., when the final good is exported to the same country from which intermediate inputs are imported) the export price of the final good and the import price of the imported intermediate inputs will react in opposite directions in response to an appreciation of . Input suppliers will raise their input prices while exporters of final goods will reduce them. Considering the effect of the adjustment in input prices on the marginal cost of the final good producer, we obtain the exchange rate elasticity of the export price of the final good
The first term on the righ-hand side of equation (14) is the positive 'exchange rate effect' on the consumer import price, the second term in squared brackets determines imperfect exchange rate pass-through. The negative term -
suggests that exporters of higher quality varieties have lower ERPT because they have higher scope for offsetting ER variations through markup adjustment. This leads to our final proposition.
Proposition 4: Output quality has a direct negative effect on ERPT by allowing exporters to offset positive exchange rate variations by reducing their markup.
Because Proposition 3 states that output quality weakens the 'intermediates import channel', the final effect of quality on the ERPT depends on which of the two opposite effects prevail. However, it is clear that the greater negative effect of output quality on ERPT is achieved by those companies that do not employ imported intermediates, for which σ M, A (Q i ) = 0. For these companies, the only effect of quality on ERPT is the one described by Proposition 4.
Data and Variables
This section describes our main data sources, it presents the construction of the variables used in the empirical analysis and it explains the procedure we follow to obtain a revealed measure of export quality at the product-destination-firm level.
Micro level data
The empirical analysis combines two sources of data collected by the Italian Statistical Office (ISTAT): the Italian Foreign Trade Statistics (COE) and a firm level accounting dataset (Micro.3).
5 The COE dataset reports all cross-border transactions performed by Italian firms during the period 2000-2006. For all export (import) flows defined at the firm-product-destination (origin) level we observe both annual values and quantities expressed respectively in euros and in kilograms.
6 Product categories are classified according to the Harmonized System classification of traded goods and they are reported at the 6-digit level (HS6). Because some product categories are assigned different HS6 product codes at different points in time, we use concordance tables provided by Eurostat to harmonize the classifications to the 2002 version.
COE data are used to obtain the unit-values uvx f pdt of the exported varieties as the ratio of export values to export quantities, where the subscripts f , p, d and t respectively identify firms, HS6 product classes, destinations and years. Similarly, we construct the unit values of the imported varieties uvm f pct where c denotes the country of origin. Because unit values are noisy proxies for export and import prices, we drop all observations for which year-to-year variations in unit values are above the 99th or below the 1st percentiles of the sample distribution. After this cleaning procedure we are left with around 78,000 manufacturing exporters and 50,000 importers, as reported 5 The database has been made available for work after careful screening to avoid disclosure of individual information. The data were accessed at the ISTAT facilities in Rome.
6 ISTAT collects data on trade based on transactions. The European Union sets a common framework of rules but leaves some flexibility to member states. A detailed description of requirements for data collection on trade in Italy is provided in he Appendix. Although only annual values which exceeds a threshold are reported in the dataset, this is unlikely to affect our analyses as the transactions collected cover about 98% of the total Italian trade flows (http://www.coeweb.istat.it/default.htm). in the first two columns of Table 1 (Panel A). The total value of the export and import flows retained in the sample is about 210 and 125 billion euros (columns 4-5, Panel A). Data on firm level characteristics are obtained from Micro.3, which includes census data on Italian firms with more than 20 employees from all sectors of the economy, these are observed over the period 1989-2006. 7 Since 1998, census data cover the population of firms with over 99 employees, and a 'rotating sample' of firms in the employment range 20-99. In order to complete the coverage of firms in that range, from 1998 onward Micro.3 complements census data with data from the compulsory financial statement of limited liability companies.
8 The database contains information on a number of balance sheet items. For the analysis we use the following variables: number of employees, labour and material cost, value added, intermediate inputs costs and capital assets. Capital is proxied by tangible fixed assets at book value (net of depreciation). We estimate Total Factor Productivity (TFP) following the IV-GMM modified Levinsohn-Petrin procedure proposed in Wooldridge (2009) , where material costs are used as a proxy for intermediate inputs. Nominal variables are in million euros and are deflated using 2-digit industry-level production prices indices provided by ISTAT.
In Table 1 , columns 1 and 2 of Panel B report the number of manufacturing im- 7 The database has been built as a result of collaboration between ISTAT and a group of LEM researchers from the Scuola Superiore Sant'Anna, Pisa.
porters and exporters included in the dataset after merging COE with Micro 3. This is an unbalanced panel of about 21,000 exporters and 19,000 importers. These firms constitute 30% of manufacturing companies engaged in international transactions, and the generate about 85% of the total exports (column 4) and imports (column 5) of Italy across all product categories. Even thus our sample excludes many exporters, it nevertheless provides a good representation of the total international trade generated by Italian companies.
Because we are primarily concerned in the response of export and import prices to exchange rate movements, our analysis focuses on those firms exporting outside the Euro area. Panel C of Table 1 reports the number of traders active outside the Euro area and the total value of their traded goods. Exchanges with non-Euro countries account for almost 50% of the total Italian trade. Because most manufacturing exporters engage in some international transactions outside the Euro area, the exclusion of trade flows occurring within the Euro area does not reduce greatly the number of firms observed in the dataset.
Consistently with previous studies, we find that a firm's export and import activities are strongly interconnected (Bernard et al., 2007; Amiti et al., 2014) . Indeed, as reported in Table 1 , a large fraction of firms active in international markets are both exporters and importers. About 80% of firms with transactions outside the Euro area are both importers and exporters (Panel C of Table 1 ).
Measures of individual exporters' import exposure and market share
Following Amiti et al. (2014) we construct a measure of a firm's import intensity from outside the Euro area (IM f t ) as the ratio of total imports from non-Euro countries over total variable costs, which include a firm's total wage bill and total material costs.
9
We then average this measure over the number of periods T in which the firm is observed so that to obtain a firm-level time-invariant measure of average import intensity IM f IM f = 1 T t total non-euro imports f t total variable costs f t .
Following Amiti et al. (2014) we construct a second variable, aiming to capture the individual exporter's market share, defined as the ratio between a firm's exports in product p to destination d at time t over the total exports from the same country in that same product-destination-year
Exports f pdt 9 To simplify the setup, our theoretical framework assumes that final good producers import all their intermediate inputs. However, in the empirical analysis we accommodate for the fact that firms import only a fraction of their inputs and we follow Amiti et al. (2014) in the definition of import intensity. where Exports f pdt is the export value of each transaction and F pdt is the set of Italian firms exporting product p to destination d at time t. Table 2 reports some summary statistics for the main firm level variables included in the model.
The estimator of export quality
We obtain a revealed measure of export quality at the product-destination-firm level by applying the methodology developed by Khandelwal (2010) to firm-level trade data. The simple intuition behind this approach is to infer the quality of each exported variety as the part of its market share within a market that is not explained by its price. Indeed, Berry (1994) shows that under the assumption that each consumer makes a discrete choice among different varieties, by considering their prices p c i , observed characteristics X i , quality Q i and her own idiosyncratic preferences, market shares result from the aggregation across consumers of their individual probability of choosing one variety over the others.
10 Therefore, the quality of each variety i can be measured as the residual from the estimation of the following demand model
where ln(s i ) is the log market share of variety i and ln(s o ) is the log market share of an 'outside variety'. 11 Consistently with the notation that we used in section 2, Q i refers 10 Anderson et al. (1987) show that the discrete choice model of consumer demand underlying our estimator of export quality is consistent with the CES utility function, because the CES utility function can be seen as the solution of a two-stage nested logit model where in the first stage the consumer chooses which variety to consume and in the second stage she spends all her allocated income on the chosen variety.
11 The 'outside variety' indexed by o is a variety excluded from the estimation sample for which we observe the market share. By subtracting the log market share of the 'outside variety' s o to the log market shares of each variety included in the estimation sample s i we obtain normalized market shares mirroring the relative probability that a consumer in a given market chooses one unit of variety i over one unit of variety o. The utility delivered by the consumption of one unit of o is normalized to be 0. This normalization greatly simplifies the dimensionality problem in the estimation of the demand function (Berry, 1994) . The 'outside variety' should be a variety whose price and quality is uncorrelated with the price and quality of the varieties whose market shares are normalized (Nevo, 2000) . to the quality of variety i. The term ln(s i/g ) is the 'nest share' of variety i, namely the market share of variety i over a more disaggregated product category than the one used to construct the market shares on the left-hand side of the model. This term allows a product market to be segmented in subclasses g of closer substitute varieties. Empirically, the unit value is used as a proxy for a variety's export price p i (Q i ). Instead, our data do not allow to construct an equivalent proxy for the consumer import price p c i , including distribution costs and expressed in the currency of the destination country. Substituting the equation (12) for p c i into (15) and rearranging we obtain ln(
A proxy for quality can be computed as a linear combination of the demand parametersα andσ ns , market shares and prices as
because we do not observe individual varieties' characteristics X i , the estimated measure of quality Q * i embodies both the 'vertical' (Q i ) and the 'horizontal' component (X i β) of a variety's quality, where the 'vertical' component does not depend on consumers' tastes β. Since the coefficient on price α is negative and the distribution cost parameter γ is positive, then (1 + αγ) < 1 and Q * i underestimates the vertical component Q i of Q * i . This problem arises because under the assumption that quality is positively related to distribution costs, it creates a systematic wedge between the unobserved consumer import price p c i (Q i ) and the observed export price p i (Q i ). In the theoretical model this wedge determines higher markups on higher quality varieties even in the presence of constant elasticity of substitution across goods. Under the assumption that distribution costs are linear in quality, the negative bias αγQ i in Q * i
does not affect our analysis because Q * i can still be used to identify the relative quality of different varieties. Admittedly, Q * i should be given a broad definition of quality encompassing different products' aspects such as: closeness to consumers' taste, quality of the materials, design and consumers' appreciation for the brand. These are all aspects pertaining to exporters' non-price competitiveness.
The export price p i (Q i ) in equation (16) is expressed in foreign currency. By introducing destination-year fixed effects in the estimation of the demand model, we control for the common effect of exchange rate variations on the price of all varieties exported to the same country in a certain year. To obtain the empirical equivalents of the market shares we proxy for unobserved demand in each country by using the aggregate quantity imported within each 4-digit product class. We use the BACI dataset to compute the empirical counterpart of the outside variety share s 0 defined as the share on non-Italian imports over the total imports of country d in a given 4-digit product class s p4dt .
12 The outside variety's share is then used to construct s f pdt that is our empirical 12 The BACI dataset reconciles trade declarations from importers and exporters as they appear in proxy for the market share s i
where ExportQuantity f pdt is the quantity exported by firm f in the HS6 product class p to destination d at time t divided by our proxy of market size M KT 4 p4dt , where the numerator is the total exports from Italy to country d within a 4-digit product class. The empirical counterpart of the 'nest share' s i/g is instead defined as
where M KT 6 p4dt is the size of the market at the 6-digit level, where the numerator is the aggregate quantity exported by Italy to country d within the same 6-digit product class. We estimate the model by individual 4-digit product classes to allow for the parameters α and σ ns to differ across 4-digit products. We estimate the following specification of the demand model
where uvx f pdt is the unit-value of the exported variety, while the errorQ f pdt is the empirical equivalent of the quality estimator Q * i in equation (17). The fixed effects δ dt control for shocks in demand that are common across the varieties exported to the same destination, including variations in the exchange rate between Italy and country d. The fixed effects δ f p remove the firm-and product-specific component from the error term, and it forces identification to exploit time and country variations in market shares and prices for a particular HS6 product exported by the same firm. Once we obtain consistent estimatesα andσ ns of the demand parameters, the estimator of quality is obtained aŝ
The marginal cost of production is expected to increase in a variety's quality, and Q f pdt in the error term correlates positively with the unit-value uvx f pdt . Similarly, greater quality determines higher demand within subgroups of substitute varieties, hence it correlates positively with the nest-share ln(ns) f pdt . Therefore, OLS estimates of α and σ ns are generally upward biased (Nevo, 2000) . To deal with endogeneity in unit-values and nest-shares we estimate equation (18) by Two Stage Least Squares (2SLS) with two instruments. The first instrument is the average price computed the COMTRADE database (Gaulier and Zignago, 2010) .
across all Italian varieties of the same 6-digit product p exported to country d at time t: z pdt = N −1 pdt × ( pdt uvx f pdt ), where N pdt is the number of Italian varieties exported to that market. Arguably, variations in the product-destination specific average price z pdt over time and across markets capture common demand and supply shocks affecting all Italian companies exporting a particular product. Because the dependent variable is a normalized market share, and common demand and supply shocks do not affect individual companies' market shares, this instrument is orthogonal with respect to the component of the error that is specific to individual varieties and that represent the main source of endogeneity on export prices.
Second, we instrument for the nest shares of individual firms by using the number of different 6-digit product categories exported by the same firm to d. This last instrument was used by Khandelwal (2010) under the assumption that the intensive (i.e., quantities exported) and the extensive (i.e., number of different products exported) margins of trade are correlated, but that the number of different varieties exported is uncorrelated with the quality of each individual variety.
Equation (18) is regressed separately on groups of observations belonging to different HS4 product categories. This approach allows for changes in the demand parameters across product classes. Estimation results are summarized in Table 3 . In order to assess the effectiveness of our instrumental variable strategy, we compare the estimates of the coefficients α and σ ns obtained from the FEIV model with those from the FE model that does not address the endogeneity problem. As expected, the distribution of the estimates of α from FEIV models has lower mean and median than the one obtained from FE models. This evidence suggests that by instrumenting unit-values and nest shares we correct the upward bias due to their correlation with the unobserved time-variant component of quality. In addition, FEIV estimates of the substitution parameter σ ns fall in the plausible range [0 − 1). Table 3 reports statistics for the price elasticity of demand obtained from the estimated parameters according to the formula detailed in Berry (1994) . FEIV estimates of the demand parameters are used to obtain the measure of qualityQ f pdt as in equation (19).
The estimator of qualityQ f pdt , allows us to test Proposition 1 that relates export quality to a firm's capability and to the quality of the imported inputs. To do so we regress this estimator on export prices (ln uvx f pdt ), a firm's productivity (ln T F P f t ) and size (ln Emp f t ), its total imports (ln Imports f t ) and a weighted average of the price of the imported inputs (W Avg ln uvm f t ). All regressions include product-country-year specific fixed effects, and parameters are identified by comparing the dependent variables across firms that in a given year export the same product to the same destination. Results are reported in Table 4 . The coefficient obtained in the regression on varieties' export prices (column 1) confirms that higher quality varieties are on average more expensive. Regressions on firm productivity and size (columns 2 and 3) generate evidence supporting the first prediction of our model. If size and productivity depend positively on a firm's capability (λ), then we confirm the first part of Proposition 1 predicting a positive relationship between a firm's capability and output quality. We also find that the exporters of higher quality varieties are also more active importers (column 4) and they import more expensive varieties of intermediate goods (column 5).
13 Although the import price of the imported intermediate inputs is only an imperfect proxy for their quality, these findings support the second part of Proposition 1 predicting that higher quality inputs are necessary to produce higher quality output.
Empirical analysis
In this section, we first investigate whether import intensity is a determinant of Italian exporters' ERPT by replicating the analysis that Amiti et al. (2014) has conducted on Belgian firms. Second, we test the validity of our model's propositions 2 to 4 that relate export price adjustment to input and output quality. Finally, we conduct a number of robustness tests.
Imports and ERPT
Before testing the predictions of our model on the role of export quality, we first determine the average ERPT across Italian companies and whether the 'import channel' discovered by Amiti et al. (2014) is as important for Italian exporters as it is for Belgian firms.
14 Hence, we estimate the following specification
13 Column 4 of Table 4 reports the estimate of a regression using a firm's total imports as the dependent variable. The result does not change if we consider only imports in intermediate inputs, defined as those falling into the intermediate input category according to CEPII-BACI classification system (see Gaulier and Zignago, 2010) . The coefficient in the latter case is 0.347 (0.005).
14 In our theoretical framework we do not address firms endogenous choice of import intensity as it is done by Amiti et al. (2014) , but we still follow the empirical strategy of these authors to identify the importance of the 'intermediates import channel' by comparing ERPT across firms with different import intensity. Note. The table reports results of regressions at the firm-product-country-year level, using export and import data for the period 2000-2006. The dependent variables is reported at the top of each column. T F P is computed using the IV-GMM modified Levinsohn-Petrin procedure proposed in Wooldridge (2009) . Imports is a firm's total imports in year t. W Avg ln uvm f t is a firm's weighted average of import unit values, using as weight the share of each transaction on a firm's total imports. Robust standard errors clustered at product-country-year level are reported in parenthesis below the coefficients. All models control for product-destination-year fixed effects (pdt FE). Significance levels (***: p<1%;**: p<5%; *: p<10%).
where the dependent variable ∆ ln uvx f pdt is the log change of unit values between two consecutive years for a variety of product p exported by firm f to destination d at time t. IM f is a firm's import intensity, δ represents different sets of fixed effects. ∆RER dt measures year-to-year variations in the real exchange rate RER dt between Italy and the destination country d. 15 An upward (downward) movement of RER dt represents an appreciation (depreciation) of the domestic currency. In the dataset we observe the unit value uvx of each exported variety that is the empirical counterpart of the export price p * i (Q i ) set by the exporter. In contrast, we cannot observe the import price p c i (Q i ) paid by foreign consumers. Nevertheless, the extent to which exchange rate variations are transmitted into p c i (Q i ) can be computed as ERP T = 1 − α 1 where α 1 is the coefficient of ∆RER dt in regressions on ∆ ln uvx f pdt . Accordingly, if exporters do not adjust their export prices in response to exchange rate variations then α 1 = 0 and the ERPT is perfect. On the contrary, the closer is α 1 to -1 the greater is the offsetting adjustment of export prices to neutralize ERPT into consumer prices. Table 5 reports the results from regressing model (20). Because we take annual differences, we end up with a smaller sample than the one used for the regressions reported in Table 4 . 16 In column 1 we show the estimated coefficient on ∆RER dt from 15 We define RER dt as the product between the nominal Italian exchange rate expressed as the number of foreign currency units per home currency unit (ER dt ) and the ratio of the domestic consumer price level and the consumer price index abroad (
CP It CP I dt
). Using a wholesale price index to construct the real exchange rate reduces the number of countries in the sample but does not change the results. Data on nominal exchange variations and on consumer price indices are sourced from the International Financial Statistics database (IMF, 2010) .
16 About 50% of the observations are dropped when we construct the dependent variable by taking The dependent variables and the real exchange rates are defined as annual log differences. IM f is our proxy for import intensity; S f pdt is a firm's export market share. Robust standard errors clustered at country-year level are reported in parenthesis below the coefficients. Models control for different sets of fixed effects: product-destination (pd FE), year (t FE), productdestination-year (pdt FE), and firm-product destinations (fpd FE). Significance levels (***: p<1%; **: p<5%; *: p<10%).
a specification that includes only this explanatory variable together with year (δ t ) and product-destination (δ pd ) fixed effects that control for demand shocks affecting all firms exporting the same HS6 product to the same destination. The estimated coefficient can be interpreted as the average price adjustment to a variation in RER when we do not allow for differential response across exporters. We find that the average elasticity of export prices to RER variations is low, suggesting an almost perfect ERPT across Italian exporters. The exchange rate elasticity of Italian export prices is estimated to be of approximately -0.027, which implies an exchange rate pass-through into the import prices of about 0.97.
17
Although small at the first sight, the coefficient reported in column 1 hides a considerable amount of heterogeneity. Indeed, after including the interaction term between log changes of unit values between two consecutive years at a firm-product-country level. 17 Using similar micro-level data for French exporters Berman et al. (2012) find an exchange rate pass-through to import prices abroad of around 0.88, while in Chatterjee et al. (2013) the producer price elasticity for Brazilian exporters is estimated to be of approximately 0.23 (77% of pass-through).
exchange rates and a firm's import intensity (column 2), we observe very different ERPT across firms with different import intensity IM f . Given the inclusion of the interaction term ∆RER dt * IM f , the coefficient on the un-interacted term ∆RER dt captures the average adjustment of export prices among exporters that do not import intermediates (IM f = 0). For this coefficient, our point estimate remains almost stable with respect to the baseline specification, around -0.024. However, the coefficient on the interaction term ∆RER dt * IM f reveals that a firm importing all its intermediate inputs from non-Euro origins (i.e., IM f = 1) has an ERPT of 0.82 that is substantially lower than 0.98 for non importers. Similar findings are observed in Amiti et al. (2014) for Belgian exporters: while a firm with a zero import intensity has a pass-through of 87%, a firm with import intensity in the 95th percentile of the distribution has a pass-through of only 64%.
Columns 3 and 4 report the results from a specification including product-destinationyear fixed effects (δ pdt ). Identification relies only on variations across firms simultanously exporting the same product to a given destination. We consider these specifications as the most appropriate to answer our research question as they identify the coefficient on the interaction term by comparing the price adjustment across exporters targeting the same foreign market in the same period of time. While column 3 reports our baseline specification, in column 4 we control for exporters' market shares S f pdt within each destination by including the interaction term ∆RER dt * S f pdt on the right-hand side of the model. This term captures ERPT heterogeneity arising from differences in the market power of exporters within a destination country (i.e., hence different scope for markup adjustment). We confirm the results of Amiti et al. (2014) by finding that firms with larger market shares have lower ERPT. Arguably, the positive coefficient on this interaction is not necessarily related to differences in market power. Instead product characteristics that determine firms' greater success in foreign markets and larger market shares may be relevant in explaining different ERPT across varieties. In the next section we move to investigating the specific role of quality among these characteristics.
For completeness we also estimate a specification, reported in column 5, including firm-product-destination fixed effects (δ f pd ). This one is the most restrictive as it also control for firm-level unobserved factors that may be correlated with the evolution of export prices. The estimated coefficient on ∆RER dt * IM f is consistently negative and significant across specifications.
Export quality, imports and ERPT
Proposition 4 predicts that the exchange rate elasticity of export prices is greater for high quality varieties, due to a 'direct' effect of quality on a firm's ability to adjust prices. To test this prediction we estimate the following model
where we interact the ER variation ∆RER with a time-invariant measure of a variety's quality,Q f pd measured in the first period the variety appears in the sample. We do not use a time-varying measure of quality to avoid capturing variations in quality explained by exchange rate movements. 18 Therefore,Q f pd reflects differences in quality across varieties that are persistent over time. Our interest lies in the coefficient of the interaction term ∆RER dt * Q f pd that identifies the differential price adjustment to exchange rate across varieties with different quality. The term δ represents different sets of fixed effects. Table 6 reports the estimation results.
The negative coefficient on the interaction ∆RER dt * Q f pd in column 1 is consistent with the findings of Chen and Juvenal (2013) , as it suggests that export price adjustment is higher (and ERPT is lower) for higher quality varieties.
19 The coefficient on ∆RER dt * Q f pd more than doubles when we adopt our preferred specification with product-country-year fixed effects, as reported in column 2. A possible explanation for this discrepancy is that the specification in column 1 does not properly control for exporters' selection within each market over time.
20 Because product-country-year fixed effects provide a better control for selection, they will be included in all the specifications that follow.
To test Proposition 3, we augment equation (21) by including on the righ-hand side the triple interaction term ∆RER dt * IM f * Q f pd capturing the extent to which export quality modifies the 'intermediates import channel' identified in the previous section. Estimation results are reported in column 3 of Table 6 . The coefficient on the triple interaction term ∆RER dt * IM f * Q f pd reveals that the 'intermediates import channel' varies across exported goods with different quality.
21 Consistently with our model this coefficient is positive, suggesting that the 'intermediates import channel' is weaker for high quality varieties. This result is robust when we control for exporters' market power in column 4.
The relative magnitude of the coefficients of ∆RER dt * Q f pd and ∆RER dt * IM f * Q f pd can be used to identify for which exporters the 'direct' positive effect of quality on ERPT prevails on the 'indirect' negative effect. From the estimated coefficients reported in column 3 we can compute the total effect of quality on ERP T as 18 Although, our model does not investigate a firms' endogenous quality choice with respect to exchange rate variations we cannot rule out the existence of this channel.
19 Instead, the negative coefficient on the un-interacted termQ f pd suggests that high-quality varieties experience a slower increase in prices than low quality ones. A tentative interpretation of this coefficient is that higher quality goods have less scope for further quality improvements mirrored by a faster increase in prices.
20 If quality is a relevant dimension to explain varieties' selection within each market, and if in 'tougher' times the quality of the exported varieties is higher, than it is inappropriate to compare varieties exported to the same market in different periods of time because the coefficient on the quality variable (and its interactions) will be correlated to unobserved time-varying market conditions.
21 This specification includes also the interaction between import intensity and quality IM f * Q f pd . The coefficient of this term suggests that import intensity does affect directly the price dynamic of goods with different quality. Note. The table reports estimates from regressions on firm-product-destination level observations over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The dependent variables and the real exchange rates are defined as annual log differences. IM f is a proxy for import intensity; S f pdt is a firm's export market share;Q f pd is the estimated proxy measured at the beginning of the period (time invariant). Robust standard errors clustered at country-year level are reported in parenthesis below the coefficients. Models control for different sets of fixed effects: product-destination (pd FE), year (t FE), and product-destination-year (pdt FE). Significance levels (***: p<1%; **: p<5%; *: p<10%).
∂ERP T ∂Q f pd = −0.066 + 0.068 * IM f this back-of-the-envelope calculation suggests that the negative effect of quality on ERPT is mostly relevant for exporters that do not import any intermediate good (IM f = 0). According to our model this happens because domestic suppliers of intermediate inputs cannot adjust their export prices in response to exchange rate variation as foreign suppliers do. On the contrary, for a firm importing all the intermediates (IM f = 1) the 'direct' and negative effect of quality on ERPT is completely neu-tralized by the positive 'indirect' effect. Intuitively, this happens because when the currency appreciates, the suppliers of high quality inputs are able to raise their prices accordingly. The increase in marginal cost experienced by the final good producer reduces its ability to offset the exchange variation by reducing its markup. Accordingly, the 'intermediates import channel' affects the ERPT as it follows
for a variety with average quality (0.010) the impact of a 50% increase in IM f on the ERPT is -6%, for a high-quality variety with one standard deviation above the average (1.266) this effect is reduced to -2%. Hence, we conclude that the 'intermediates import' channel has a statistically and economically weaker effect on the ERPT into the price of high quality varieties as it is predicted by Proposition 3.
Quality and ERPT into imported input prices
In the model, Proposition 3 depends on the validity of Proposition 2 stating that the import price paid by the exporters for intermediate inputs of high-quality is less sensitive to exchange rate variations. In the previous section we found empirical support for Proposition 3, and we now test if this result depends on the suppliers' export price adjustment as stated in Proposition 2. Since we do not observe the suppliers' export price, we test the validity of Proposition 2 by looking at the import prices paid by Italian exporters for imported intermediates and by investigating whether the ERPT depends on the quality of these inputs. To do so, we estimate the following model
(22) where ∆ ln uvm f pct is the log change in the unit value of an imported input variety. The subscripts define respectively the HS6 category of the input p, the importing firm f , the country of origin c and the year the variety is imported t. Differently from the export data, when using import quantities and values from COE, the unit value we construct represents the import price of an imported variety p c j that approximates the price paid by the final good producer importing that variety. Therefore, a coefficient ϕ 1 close to −1 should now be interpreted as a sign of almost perfect ERPT. Unfortunately, we cannot estimate import quality as we did for the exports, and we resort to unit values to construct a simpler indicator of relative quality. 22 We identify high quality inputs with the dummy variable HU V M f pct assuming value 1 if the unit value of any imported variety is above the average computed across all firms importing the same Note. The table reports estimates from regressions on firm-product-destination level observations over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The dependent variables and the real exchange rates are defined as annua logl differences. HU V M f pc is our proxy for high quality inputs and it is a dummy variable that takes value 1 if the unit value of input imported by the exporter f , from country c and belonging to the product category p, is above the average of import unit value of all firms importing within the same product class p, from the same country c at time t. In columns 1-2 we take the value of the dummy at the initial year thus making the variable time invariant. In columns 3-4 the dummy is time variant. Models control for different sets of fixed effects: imported product-origin (pc FE), year (t FE), imported product-origin-year (pct FE). Significance levels (***: p<1%; **: p<5%; *: p<10%).
HS6 product p from the same country c at time t. We both construct a time varying and a time-invariant versions of this indicator.
23 Table 7 presents the results from the estimation of model (22), which confirm the predictions of our model. Indeed we find that the ERPT on import prices is lower for high-quality inputs. A 10% appreciation of the importers' currency reduces the perceived price of imported inputs on average by 1.9%, but this reduction is reduced to 1.4 % for the input varieties of higher quality.
24 Results are robust across specifications with different combinations of fixed effects, and with time-varying or time-invariant proxies of high quality inputs.
In order to validate the propositions of our model, we conduct two additional exercises. First, we identify inputs with different quality on the basis of their geographical 23 Further details on the construction of the two versions of this indicator are provided in the note of Table 7 .
24 ERPT is now computed using estimates from column 1 of Table 7 . Note. The table reports estimates from regressions on firm-product-destination level observations over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] .The dependent variables and the real exchange rates are defined as annual differences. IM f is our proxy for import intensity;Q f pd is the estimated proxy for quality taken at the beginning of the period (time invariant). Robust standard errors clustered at country-year level are reported in parenthesis below the coefficients. All specifications control for product-destination-year fixed effects (pdt FE). Significance levels (***: p<1%; **: p<5%; *: p<10%).
origin and we replicate our main equation with the triple interaction reported in Table 6 considering imports from developed and developing countries. Intuitively, under the assumption that imported inputs from developed countries have higher quality, we would expect the effects on the triple interaction to be stronger when imports are imported from high income countries. Second, we run separate estimates of our main equation across vertically differentiated products. Similarly, under the intuition that imported inputs for highly differentiated products have higher quality, the effect should be stronger in products where vertical differentiation is more important. Column 1 and 2 of Table 8 present estimates from models where IM f respectively captures import intensity from developed and developing countries only.
25 Consistently with our prior we find that the coefficient of ∆ RER dt *IM f *Q f pd is positive and significant only when IM f includes only imports from developed countries (Table 8 column  1) . We also find that this coefficient is larger than the one estimated when using total import intensity (Table 6 column 4) .
To measure vertical differentiation of the export product categories we follow Kugler and Verhoogen (2012) and employ their classification based on the ratio of advertising plus R&D expenditures to total sales in U.S. industries.
26 The logic here is that firms invest more in R&D and advertising in sectors where it is possible to affect quality and thus there is more scope for quality differentiation. As an additional robustness check, we also employ the Rauch (1999) measure, based on whether a good is traded on a commodity exchange or it has quoted price in industry trade publications. This measures overall differentiation (i.e. both horizontal and vertical).
27
We re-estimate our main equation, separately on different sub-samples of export transactions involving products with different degrees of vertical differentiation. Results are reported in columns 3-6 of Table 8 . Columns 3-4 present estimates of the classification based on Kugler and Verhoogen (2012) , while columns 5-6 show the results obtained by using the Rauch (1999) measure. Again, consistently with our expectation we find that the coefficient of ∆ RER dt *IM f *Q f pd is positive and significant for relatively more differentiated products, columns 1 and 3. In both cases, we also find that this coefficient is larger than the one estimated when using the total sample (Table 6 column 4).
Robustness
In this section, we consider a set of robustness tests. First, we include additional controls, augmenting our specification with other firm level characteristics capturing markup or marginal cost effects. Second, we run the specification using an alternative sample. Third, we use a different proxy for import intensity. The results are reported in Table 9 .
Columns 1-2 report results obtained when allowing ERPT to differ across firms with different size (i.e., proxied by log number of employees ln Empl f t ), and controlling for the within-firm evolution of productivity through the inclusion of ∆T F P f t .
28 The 25 We defined as developed countries those with per capita income levels above the 50th percentile according to the World Bank. Results, available upon request, are robust if we take the 75th percentile.
26 The original data are from the U.S. Federal Trade Commission 1975 Line of Business Survey. Kugler and Verhoogen (2012) convert FTC 4-digit industry classification into ISIC (Rev. 2) 4-digit classification using verbal industry descriptions. We convert from ISIC 4 digit level to HS6 product level using the appropriate concordance tables.
27 As argued by Kugler and Verhoogen (2012) , although the trade literature has extensively used the Rauch index as a measure of horizontal differentiation, it is indeed unclear which dimension it proxies for. 28 Note that results do not change if we include the interaction of ERPT with a firm's total factor productivity. Note. The table reports estimates from regressions on firm-product-destination level observations over the period [2000] [2001] [2002] [2003] [2004] [2005] [2006] . The dependent variables and the real exchange rates are defined as annual differences. IM f is our proxy for import intensity; S f pdt is a firm's export market share;Q f pd is the estimated proxy for quality taken at the beginning of the period (time invariant). T F P is computed using the IV-GMM modified Levinsohn-Petrin procedure proposed in Wooldridge (2009) . ∆ MC f t is the proxy for marginal costs defined as the log change in unit values of a firm's imports weighted by the respective expenditure shares. Robust standard errors clustered at country-year level are reported in parenthesis below the coefficients. All models control for product-destination-year fixed effects (pdt FE). Significance levels (***: p<1%; **: p<5%; *: p<10%).
main results of our analysis are not sensitive to the inclusion of these controls. In column 3 we add a proxy for marginal cost defined, following Amiti et al. (2014) , as the log change in unit values of firm imports from all source countries weighted by the respective expenditure shares. As expected the variable is positive and statistically significant and the coefficient on the triple interaction still remains significant. We further check the robustness of our results within an alternative subsample of the dataset. We drop marginal products, defined here as those involving less than 1% of the overall exports of each firm (column 4). Removing such transactions might make the identification cleaner, as indeed studies on multi-products firms find that products closer to a firm's core competencies are of higher quality, sold for higher prices (Manova and Zhang, 2012; Eckel et al., 2011) . The positive coefficient for the triple interaction is preserved, but in this case the 'direct' effect of quality on ERPT is not completely neutralized by the positive 'indirect' effect. This result is consistent with the findings of Chatterjee et al. (2013) and it reinforces the idea that firms' core goods are varieties of superior quality which determine higher markups and give exporters greater scope for price adjustment.
Finally, we test the robustness of results to an alternative definition of the import intensity variables. Instead of considering a firm's total imports we include only imports of intermediate inputs. We identify transactions in intermediates as those involving products that fall into the intermediate input category according to CEPII-BACI classification system (see Gaulier and Zignago, 2010) . Results, reported in column 5, are essentially unchanged.
Conclusions
This paper puts forward a theoretical as well as an empirical analysis of exchange rate pass-through (ERPT) heterogeneity across Italian exporters. The main feature of our research is the joint study of the role of output and input quality in determining exporters' ability to insulate the import price of their goods from exchange rate variations. We propose a model where the exporters of high quality products are also importers of high quality inputs sold in monopolistically competitive markets. The novel prediction of this model is that while the imports of intermediate inputs generally reduces an exporter's ERPT, this effect is weaker if the imported inputs have higher quality.
We test the predictions of the model by using a very rich dataset providing information on the quantity and the value of Italian firms' import and export flows. This dataset allows us to obtain a firm-product-destination level measure of revealed export quality. Estimates of the exchange-rate sensitivity of export prices confirm that those exporters that use more intensively imported inputs have a greater ability to offset exchange rate variations, as in Amiti et al. (2014) , but that this effect is weaker for exporters of higher quality goods. By showing that the import price of higher quality inputs is less sensitive to exchange rate variations, we provide evidence supporting the hypothesis that the pricing power of input suppliers weakens the intermediates import channel.
Our micro results contribute to explain cross-country heterogeneity in the sensitivity of aggregate prices to exchange rate variations (Campa and Goldberg, 2005) . Indeed, our findings suggest that a country's position within the quality ladder of international trade mediates the extent to which reliance on imported intermediate inputs shapes the sensitivity of aggregate export prices to exchange rate variations.
Customs data
In compliance with the common framework defined by the European Union (EU), there are different requirements in order for a cross-border transaction to be recorded, depending on whether the importing partner is an EU or NON-EU country, and on the value of the transaction.
As far as outside EU transactions are concerned, there is a good deal of homogeneity among member states as well as over time. In the Italian system the information is derived from the Single Administrative Document (SAD) which is compiled by operators for each individual transaction. From the introduction of the Euro, Italy has set a threshold at 620 euro (or 1000 Kg) for a transaction to be recorded. For all of these recorded extra-EU transactions, the COE data report complete about product category, destination, quantity and value.
Transactions within the EU are collected according to a different system (Intrastat). There the thresholds on the value of transactions qualifying for complete record are less homogeneous across EU member states, with direct consequences on the type of information reported in the data. In 2003 (the last year covered in the analysis), there are two cut-offs. If a firm has more than 200,000 euro of exports (based on previous year report), then she must fill the Intrastat document monthly. This implies that complete information about product types is also available. Instead, if previous year export value falls in between 40,000 and 200,000 euro, the quarterly Intrastat file has to be filled, implying that only the amount of export is recorded, while information on the product is not. Firms with previous year exports below 40,000 euro are not required to report any information on trade flows. According to ISTAT, although only one-third of the operators submitted monthly declarations, these firms cover about 98% of trade flows (http://www.coeweb.istat.it/default.htm). Thus, firms which do not appear in COE are either marginal exporters or do not export at all.
